The relation between posttraumatic stress symptoms and smoking is well documented but poorly understood. The present investigation sought to evaluate the impact of posttraumatic stress symptoms on subjective and behavioral tobacco abstinence effects both directly and indirectly through negative affect reduction smoking outcome expectancies. Participants included 275 (68.7% male; M age =43.9, 10+ cig/day) adult non-treatment seeking smokers, who attended two counterbalanced laboratory sessions (16 h of smoking deprivation vs ad libitum smoking), during which they completed self-report measures of withdrawal symptoms and mood followed by a smoking lapse task in which they could earn money for delaying smoking and purchase cigarettes to smoke. Results supported a mediational pathway whereby higher baseline symptoms of posttraumatic stress predicted greater endorsement of expectancies that smoking will effectively reduce negative affect, which in turn predicted greater abstinence-provoked exacerbations in nicotine withdrawal symptoms and negative affect. Posttraumatic stress symptoms also predicted number of cigarettes purchased independent of negative affect reduction expectancies, but did not predict delaying smoking for money. Findings highlight tobacco abstinence effects as a putative mechanism underlying posttraumatic stress disorder (PTSD)-smoking comorbidity, indicate an important mediating role of beliefs for smoking-induced negative affect reduction, and shed light on integrated treatment approaches for these two conditions.
Cigarette smoking and posttraumatic stress symptoms and syndromes commonly co-occur (Feldner et al., 2007a; Fu et al., 2007) . Indeed, relative to the general population, individuals who have been exposed to trauma or diagnosed with posttraumatic stress disorder (PTSD) endorse significantly higher rates of current smoking, lifetime smoking, and nicotine dependence (Feldner et al., 2007a; Fu et al., 2007; Hapke et al., 2005; McClernon et al., 2013) . Further, individuals with posttraumatic stress symptoms evidence lower overall quit rates (Hapke et al., 2005; Lasser et al., 2000) as well as a higher risk of early smoking lapse in comparison to non-psychiatric controls (Beckham et al., 2013; Zvolensky et al., 2008) . Such findings have stimulated scholarly interest in elucidating the nature of, and mechanisms underlying, PTSDsmoking relations (Rasmusson et al., 2006) .
One promising avenue for better understanding the association between PTSD and smoking has been to explore the impact of posttraumatic stress symptoms on the expression of distressing nicotine withdrawal symptoms upon acute tobacco abstinence. Nicotine withdrawal has been posited to play a central role underlying addiction motivation, given that the desire to suppress negative affect and other aversive nicotine withdrawal symptoms (Baker et al., 2004) , coupled with the heightened reward value placed on smoking, may produce a strong motivation to resume smoking following abstinence. Thus, explicating the factors that may influence the expression of nicotine withdrawal symptoms upon acute abstinence is vital from both a scientific and clinical perspective as it could provide further insight into the maintenance of smoking behavior.
Several retrospective and prospective studies have documented that smokers with posttraumatic stress symptoms report more severe nicotine withdrawal symptoms during tobacco abstinence (Breslau et al., 1992; Dedert et al., 2012; Feldner et al., 2008; Weinberger et al., 2009 ). However, this research has been limited to primarily examining subjective nicotine withdrawal symptoms, which span negative affect (e.g. anxiety irritability) and somatic features (e.g. hunger). It is likely that other changes that occur upon tobacco abstinence may be central factors to consider in the maintenance of smoking among those with posttraumatic stress symptoms. Moving beyond subjective nicotine withdrawal symptoms, inflations in the reward value of initiating and continuing smoking behavior following abstinence may reflect key markers of the nicotine dependence phenotype and ability to quit smoking (Baker et al., 2007; McKee, 2009) . To this end, McKee (2009) developed an objective behavioral task which assesses these aspects of smoking reward valuations by measuring smokers' ability to delay smoking for proportionally increasing monetary reward and willingness to purchase individual cigarettes once the opportunity to smoke arises. To our knowledge, no study has directly evaluated the role of posttraumatic stress symptoms on these aspects of smoking reward valuation.
Furthermore, little is known about the factors that underlie (or mediate) the relations between posttraumatic stress symptoms and tobacco abstinence effects and smoking behavior more generally. Outcome expectancies, which reflect anticipated consequences of smoking and include beliefs about positive reinforcement, negative reinforcement/negative affect reduction, negative consequences, and appetite control, are believed to be core cognitive mechanisms underlying smoking motivation (Brandon and Baker, 1991) . Increasing evidence suggests that individuals with posttraumatic stress symptoms and syndromes have higher expectations that smoking will effectively reduce negative affect, to a greater extent than those without the disorder (Calhoun et al., 2011; Carmody et al., 2012; Feldner et al., 2007b; Marshall et al., 2008) . For example, in a cross-sectional study, Carmody and colleagues (2012) found that negative affect reduction smoking expectancies significantly mediated relations between posttraumatic stress symptoms and tobacco dependence as well as abstinence self-efficacy among military veterans diagnosed with PTSD.
Notably, much of the work described above has conceptualized PTSD as a categorical construct, which is classified by the presence or absence of the disorder based upon specific diagnostic criteria. However, converging evidence suggests that posttraumatic stress symptoms are phenomenologically heterogeneous and may be better understood from a dimensional approach (Broman-Fulks et al., 2006; Greenberg et al., 2012; Simms et al., 2002) . In terms of PTSD-smoking comorbidity, it is important to study such relations among a community sample as well as include individuals who may experience posttraumatic stress symptoms below the diagnostic threshold, given prior work illustrating that the degree of symptoms (regardless of PTSD diagnosis status) is associated with smoking and nicotine dependence in the general population (Greenberg et al., 2012) . Further, research suggests that subthreshold posttraumatic stress symptoms are associated with significant psychological burden, and warrant greater attention (Mylle and Maes, 2004; Jakupcak et al., 2007; Pietrzak et al., 2012) . Consistent with this perspective, examination of smokers who may not receive a formal PTSD diagnosis, yet are still symptomatic, may yield valuable information about the interplay between posttraumatic stress symptoms and smoking behavior.
Therefore, the present investigation sought to extend the posttraumatic stress and smoking literature by: (a) examining posttraumatic stress symptoms in relation to other established factors that potentially maintain smoking behavior, namely, abstinence-induced changes in nicotine withdrawal symptoms, negative affect, and objective smoking reward; (b) employing a well-controlled counterbalanced within-participant experimental design, which assessed the relative reward value of smoking, and ability to resist smoking when delaying and abstaining are monetarily rewarded; and (c) including community-recruited participants experiencing varying degrees of posttraumatic stress symptoms. It was hypothesized that greater symptoms of posttraumatic stress would be significantly related to greater abstinence-provoked exacerbations in nicotine withdrawal symptoms and negative affect as well as inflations in smoking reward valuation (i.e. diminished ability to delay smoking for monetary compensation and increased cigarette purchases). We further hypothesized that these relations would be mediated by negative affect reduction smoking expectancies, such that posttraumatic stress symptoms would be indirectly related to abstinenceinduced increases in nicotine withdrawal and negative affect as well as speed of initiating smoking and number of cigarettes smoked during the laboratory smoking lapse task, through negative affect reduction smoking expectancies.
Methods

Participants
Participants included 275 (68.7% male; M age =43.9, standard deviation (SD)=10.6) adult non-treatment seeking smokers, recruited from the Los Angeles, California, area of the USA, who responded to advertisements to take part in a study examining individual differences in tobacco withdrawal effects. In terms of race/ethnicity, 52% identified as Black, 35% identified as Caucasian, and 5% identified as other, with 8% self-identifying as Hispanic. Participants reported smoking an average of 19.6 cigarettes/day (SD=5.3), smoking their first cigarette at 16.7 years of age (SD=4.8), and smoking regularly at 19.5 years of age (SD=5.6). The average score on the Fagerström Test for Nicotine Dependence (FTND; Heatherton et al., 1991) was 5.3 (SD=1.9), indicating moderate overall levels of nicotine dependence. Regarding posttraumatic stress symptoms, participants endorsed an average score of 25.8 (SD=10.6) on the Posttraumatic Stress Disorder Checklist-Civilian Version (PCL-C; Weathers et al., 1994) , with approximately 8% of the sample scoring ≥35, suggesting probable PTSD, based upon recommended cut-points in civilian or general population samples (National Center for PTSD, 2014).
Inclusion criteria required participants to be 18 years or older, regular cigarette smoking for a minimum of two years (≥10 cig/day), and fluent in English. Exclusion criteria included: (a) current DSM-IV non-nicotine substance dependence; (b) acute DSM-IV mood disorder or psychotic symptoms or use of psychiatric or psychoactive medications to prevent modulation of tobacco abstinence effects by acute distress or pharmacological mechanisms; (c) breath carbon monoxide (CO) levels<10 ppm at baseline; (d) use of non-cigarette forms of tobacco or nicotine products; (e) currently pregnant. Participants were compensated $200 USD for completing the study. The procedures followed were in accordance with the ethical standards of the University of Southern California Internal Review Board.
Procedure
Following a preliminary phone screening, participants were invited to attend a baseline assessment session to determine final eligibility, consistent with the inclusion/exclusion criteria identified above. The baseline session involved informed consent, breath CO analysis, psychiatric interview, and baseline questionnaire measures. Participants deemed eligible at the baseline session subsequently attended two counterbalanced experimental sessions beginning at 12:00; abstinent (16 h of smoking abstinence beginning at 20:00 the evening prior to the visit) and non-abstinent (smoking ad libitum). The experimental sessions were scheduled a minimum of 24 h apart and generally no longer than 14 d apart. Identical procedures were employed across the two conditions with one exception -at the commencement of the non-abstinent session participants were instructed to smoke one cigarette of their preferred brand in the laboratory in order to standardize recency of smoking. In previous studies employing this methodology the length of time in between experimental sessions has varied, and the time between sessions has not been significantly related to the outcomes of interest (McKee et al., 2011) . At the outset of both experimental sessions, breath alcohol analyses and CO assessments were performed. Participants screening positive for alcohol use (i.e. breath alcohol concentration >0.00 g/dL) were prohibited from completing the session and rescheduled to return to the laboratory at a later time. In the abstinent condition, a breath CO analysis of 10 ppm or higher was considered indicative of recent smoking (Leventhal et al., 2010 ; Society for Research on Nicotine and Tobacco (SRNT) Subcommittee on Biochemical Verification, 2002). As such, participants with a breath CO analysis greater than 9 ppm were considered non-abstinent, and permitted to return to the laboratory a week later to make a second attempt to complete their abstinent session. Those with a breath CO analysis greater than 9 ppm on their second attempt were excluded from further participation.
Participants arrived at the laboratory at 12:00 to begin the experimental sessions. In the non-abstinent session, participants started the session by smoking a cigarette followed by breath analysis for alcohol and CO levels, whereas the abstinent session started with breath analysis for alcohol and CO levels. Following breath analysis procedures, participants completed measures of nicotine withdrawal and affect. Participants were then instructed to engage in a smoking lapse analogue task (described below), which consisted of a delay period, self-administration period, and rest period.
Measures Baseline assessments
Screening, descriptive, and covariate measures. The Structured Clinical Interview for DSM-IV Non-Patient Edition (SCID-NP; First et al., 2002) was used to assess mood disorders, psychosis, and substance use disorders in the context of exclusionary criteria. The SCID-NP was administered by trained bachelors, masters, and doctoral-level research staff, who were supervised by a licensed clinical psychologist (second author: AML). The Center for Epidemiologic Studies Depression Scale (CES-D; Shafer, 2006) assessed baseline depressive symptomatology. The Mood and Anxiety Symptom Questionnaire -Short Form -Anxious Arousal subscale (MASQ-AA; Clark and Watson, 1991) measured baseline anxiety symptoms of somatic tension and arousal. An author-constructed questionnaire assessed demographic variables of interest, including, participant sex and smoking characteristics (e.g. cigs/day, age of smoking onset, etc.). Finally, the FTND (Heatherton et al., 1991) was administered as a measure of nicotine dependence severity.
PCL-C. Posttraumatic stress symptomatology was assessed
with the PCL-C (Weathers et al., 1994) . The PCL-C is a 17-item self-report instrument that reflects the DSM-IV diagnostic criteria for PTSD (American Psychiatric Association (APA), 2000), and assesses each relevant domain of posttraumatic stress symptoms, including: re-experiencing (e.g. "Repeated, disturbing dreams of a stressful experience from the past?"), avoidance (e.g. "Avoid activities or situations because they remind you of a stressful experience from the past?"), emotional numbing (e.g. "Feeling emotionally numb or being unable to have loving feelings for those close to you?"), and hyperarousal (e.g. "Feeling jumpy or easily startled?"). Given that this measure is employed in community samples (as opposed to military samples), the instructions on the civilian version are worded to assess symptoms in response to "stressful life experiences" more broadly, and not limited to "stressful military experiences." Respondents are asked to indicate the degree to which they have been "bothered" by each PTSD-related symptom over the prior month, on a fivepoint scale (1=not at all to 5=extremely). The PCL-C has demonstrated strong internal consistency and good test-retest reliability in a community sample, as well as good convergent validity with other well-established measures of PTSD (Ruggierio et al., 2003) . Notably, in non-clinical samples, the PCL-C was more highly correlated with alternative measures of trauma symptoms than with other measures of psychological distress (e.g. social anxiety, worry, depression), therefore, evidencing good discriminant validity (Coneybeare et al., 2012) . The total score, which was devised from the sum of 17 items, was utilized as our primary predictor variable.
Smoking Consequences Questionnaire (SCQ). The SCQ (Brandon and Baker, 1991 ) is a 50-item self-report measure that assesses smoking expectancies on a Likert-type scale, ranging from 0 ("completely unlikely") to 9 ("completely likely"). The measure and its constituent factors have excellent psychometric properties (Brandon and Baker, 1991; Buckley et al., 2005; Downey and Kilbey, 1995) . The SCQ includes the following subscales: positive reinforcement (e.g. "I enjoy the taste sensations while smoking"), negative reinforcement/negative affect reduction (e.g. "Smoking helps me calm down when I feel nervous"), negative consequences (e.g. "The more I smoke, the more I risk my health"), and appetite control (e.g. "Smoking helps me control my weight"). The four subscales of the SCQ were employed as mediators in the present analyses.
Experimental assessments
Minnesota Nicotine Withdrawal Scale (MNWS). In the present study, nicotine withdrawal symptom severity was assessed using an 11-item variant of the MNWS (Hughes and Hatsukami, 1986 ) that has shown good psychometric properties in acute abstinence research (Leventhal et al., 2010) . Participants were asked to rate to what extent they experienced each symptom associated with nicotine withdrawal (e.g. craving, irritability) "so far today" using a six-point scale (0="none" to 5="severe"). A mean composite scale was derived from each of the items.
The Profile of Mood States (POMS). The POMS (McNair et al., 1971 ) is a multidimensional affect scale commonly used in prior tobacco withdrawal research (Gilbert et al., 1999 (Gilbert et al., , 2002 . The present study employed a 72-item version of the POMS, in which participants rated affect adjectives on a five-point scales based on how they were feeling "right now" (0="not at all" to 4="extremely"). Five negative affect subscales (Anger, Anxiety, Confusion, Depression, and Fatigue) and three positive affective subscales (Elation, Friendliness, and Vigor) were derived from the POMS. Each subscale score is computed as a mean score per item. For the present analyses, we utilized the composite scores for negative affect (NA, mean of all negative affect subscales) only. (McKee et al., 2006) . This task assesses the relative reward value of smoking (vs money), and ability to resist smoking when delaying and abstaining is advantageous (i.e. monetarily rewarded). During this task, participants received a tray containing eight cigarettes of their preferred brand, a lighter, and an ashtray. At the outset of the delay period, participants were instructed they could commence smoking at any point over the next 50 min, but they would earn $0.20 for each 5 min they delay smoking. Thus, participants could earn a maximum of $2 for delaying smoking. The delay period ended when the participant indicated they wanted to smoke or at the end of 50 min for participants choosing not to smoke. Following the delay period, participants began the self-administration period. During this period, participants could smoke as much or little as they wanted for 60 min. They were accurately instructed they would not have another opportunity to smoke again until 16:00. Participants were told they had a $1.60 credit and for each cigarette lit would cost $0.20. Following the self-administration period, participants experienced a rest period of no smoking until 16:00. To avoid disrupting natural smoking processes or draw attention to craving, we did not collect selfreport measures throughout the delay and self-administration periods. Two variables were computed from this task: time delay (i.e. the total amount of time participant resisted smoking; range 0-50 min) and cigarettes smoked (i.e. total number of cigarettes smoked during the self-administration period; range 0-8 cigarettes). The laboratory analogue smoking lapse task has been validated in numerous studies using a variety of relapse precipitants, including, but not limited to: nicotine deprivation (Leeman et al., 2010; Pang and Leventhal, 2013), alcohol (McKee et al., 2006) , and stress (Ashare et al., 2012; McKee et al., 2011) . These studies support the utility of this methodology to effectively model lapse behavior in the laboratory setting. The monetary value used in this study was based on prior piloting from smokers sampled from the same local population in order to generate the greatest dispersion of values and sensitivity to deprivation effects.
Laboratory Analogue Smoking Lapse Task
Data analytic strategy
We conducted repeated measures analyses of variance (ANOVAs) to determine whether the outcomes of interest varied as a function of experimental condition.
To evaluate the effects of posttraumatic stress symptoms on tobacco abstinence effects (i.e. nicotine withdrawal, negative affect, time delay, and cigarettes smoked), both directly and indirectly through negative affect reduction smoking expectancies on tobacco abstinence effects, the nonparametric bootstrapping method recommended by Preacher and Hayes (2008) was employed. Bootstrapping offers the advantage of generating an empirical approximation of the sampling distribution through resampling of the full data set without assuming indirect effects are normally distributed. Direct and indirect effects were tested based on bootstrapped standard errors (SEs), with 5000 bootstrap samples. For each value, we used abstinence-induced change scores (abstinent -non-abstinent score). Given that we sought to test the relative specificity of negative affect reduction smoking expectancies over and above the other smoking expectancies of positive reinforcement, negative consequences, and weight concerns, multiple mediation models were constructed. Multiple mediation analyses include all hypothesized mediators in the model simultaneously, each serving as a control for the other. Within these analyses, the strength of each individual indirect effect was compared against the other by conducting pairwise contrasts between the four indirect effects (Preacher and Hayes, 2008) . Given that posttraumatic stress may covary with sex, other psychiatric factors that co-occur with smoking, and more severe dependence, the following variables were also included in our model as statistical controls to elucidate the specificity of findings to posttraumatic stress symptoms per se: participant sex (dummy coded: 0=female, 1=male); nicotine dependence (FTND assessed at baseline); anxiety symptoms (MASQ-AA assessed at baseline); depressive symptomatology (CES-D assessed at baseline); and corresponding non-abstinent outcome measure. Point estimates of indirect effects were considered significant if 95% confidence intervals (CIs) did not contain zero (Preacher and Hayes, 2008) 
Results
Preliminary analyses
Across the sample, nicotine withdrawal (F(1,301)=5.31, p<0.0001), negative affect (F(1,301)=4.35, p<0.0001), time delay (F(1,300)=4.20, p<0.0001), and cigarettes smoked (F(1,299)=5.25, p<0.0001) significantly differed between the two experimental conditions (16 h of smoking deprivation vs ad libitum smoking). In general, participants reported more severe symptoms of nicotine withdrawal and negative affect during the abstinence condition, compared to the smoking ad libitum condition. Further, participants evidenced shorter speed to smoking initiation, and smoked a greater number of cigarettes during the abstinence condition, compared to the smoking ad libitum condition (abstinence condition: time delay (M=23.93, SD=22.92); cigarettes smoked (M=1.52, SD=0.94); smoking ad libitum condition: time delay (M=39.15, SD=17.84); cigarettes smoked (M=1.22, SD=0.94)). Figure 1 displays the results of multiple mediation analyses simultaneously examining negative consequences, negative affect reduction, positive reinforcement, and weight control smoking expectancies as mediators of the association between posttraumatic stress symptoms and abstinence-induced nicotine withdrawal symptoms. Posttraumatic stress symptoms evidenced a total effect on abstinence-induced nicotine withdrawal symptoms (β=0.02, SE=0.01, p<0.05), with greater symptoms of posttraumatic stress being associated with more severe abstinence-induced increases in nicotine withdrawal. The total indirect effect of posttraumatic stress symptoms on abstinence-induced withdrawal symptoms through all four smoking outcome expectancy variables was also significant (point estimate=0.006; CI: 0.001-0.01). Regarding specific indirect effects of each smoking outcome expectancy variable in the multiple mediation model, negative affect reduction was the only significant mediator of the effect of posttraumatic stress symptoms on abstinence-induced withdrawal (point estimate=0.004; CI: 0.001-0.01; see Table 1 ). Figure 2 displays the results of multiple mediation analyses simultaneously examining negative consequences, negative affect reduction, positive reinforcement, and weight control smoking expectancies as mediators of the association between posttraumatic stress symptoms and abstinence-induced negative affect. Posttraumatic stress symptoms evidenced a total effect on abstinence-induced negative affect (β=0.01, SE=0.01, p<0.05), with greater symptoms of posttraumatic stress being associated with more severe nicotine withdrawal. Again, the total indirect effect of posttraumatic stress symptoms on abstinence-induced negative affect through all four smoking outcome expectancy variables was also significant (point estimate=0.004; CI: 0.001-0.01). Regarding specific indirect effects of each smoking outcome expectancy variable in the multiple mediation model, negative affect reduction was the only significant mediator of the effect of posttraumatic stress symptoms on abstinence-induced negative affect (point estimate=0.003; CI: 0.001-0.01; Table 1 ).
Primary analyses
For the smoking task outcomes, posttraumatic stress symptoms did not evidence total (β=0.09, SE=0.21, p=ns), direct (β=0.08, SE=0.21, p=ns) or indirect effects (β=0.01, SE=0.05, p=ns) on latency to first cigarette. By contrast, significant total (β=0.03, SE=0.01, p<0.01) and direct (β=0.02, SE=0.01, p<0.05) effects of posttraumatic stress symptoms on number of cigarettes smoked during the self-administration period was observed; although, none of the smoking outcome expectancies mediated this relation (see Table 1 ). Here, higher levels of posttraumatic stress symptoms were associated with smoking a greater number of cigarettes during the observation period.
Discussion
The present investigation sheds light on a putative mechanism through which posttraumatic stress symptoms maintain smoking behavior. That is, we demonstrated that smokers with elevated posttraumatic stress symptoms were more sensitive to the exacerbating effects of tobacco abstinence on nicotine withdrawal symptoms, negative affect, and reward value of smoking when provided with the opportunity. Further, the present study provides initial support for the potential mediating role of negative affect reduction smoking outcome expectancies in terms of the relations between posttraumatic stress symptoms and tobacco abstinence effects in this community sample of adult non-treatment seeking smokers. Specifically, higher baseline symptoms of posttraumatic stress were associated with greater endorsement of expectancies that smoking will effectively reduce negative affect, which in turn predicted greater abstinence-provoked exacerbations in nicotine withdrawal symptoms and negative affect. Although this study cannot determine the temporal order of posttraumatic stress symptoms and negative affect reduction expectancies given that they were assessed cross-sectionally, it nonetheless, suggests that negative affect reduction expectancies may be a possible intervening variable. These results are broadly consistent with previous research documenting that smokers with posttraumatic stress symptoms are likely to report: (a) more severe nicotine withdrawal symptoms and negative affect during tobacco abstinence (Breslau et al., 1992; Dedert et al., 2012; Feldner et al., 2008; Weinberger et al., 2009 ); (b) greater motivation to smoke in an effort to manage negative affective states (Marshall et al., 2008) ; and (c) stronger expectations that smoking will attenuate negative affect (Calhoun et al., 2011; Carmody et al., 2012) . This study uniquely extends past extant work by: (a) examining the explanatory value of negative affect reduction smoking expectancies, relative to other smoking outcome expectancies, in relation to abstinence-induced nicotine withdrawal and negative affect; (b) utilizing a dimensional, as opposed to categorical, approach to examining posttraumatic stress symptoms in relation to smoking-and affect-relevant outcomes; and (c) employing a novel and objective laboratory smoking lapse task to assess impact of smoking behavior. As previously described, the current study also extended prior work by incorporating a behavioral economic task to objectively measure the ability to delay smoking for monetary compensation as well as willingness to purchase cigarettes when permitted to smoke. This type of paradigm empirically assesses the relative reward value of smoking, which has been conceptualized as an index of nicotine dependence, self-control, and the ability to quit smoking (Baker et al., 2007; McKee, 2009) . Results regarding this outcome were partially consistent with prediction. Specifically, neither posttraumatic stress symptoms nor any of the smoking outcome expectancies were significantly related to the latency to first cigarette. By contrast, posttraumatic stress symptoms (yet not smoking outcome expectancies) were significantly associated with a greater number of cigarettes purchased when permitted to smoke. Together, these findings suggest that symptoms of posttraumatic stress may be less relevant to the ability to delay smoking for monetary reward and yet provide further support for the premise that smokers experiencing symptoms of posttraumatic stress may smoke in such a way as to deliver higher nicotine levels when given the opportunity (Beckham et al., 1997; McClernon et al., 2005) . Consistent with this perspective, several reports have documented that emotional numbing symptoms of PTSD, which encompass restricted positive affect, disinterest in activities, and emotional detachment from others, are highly related to increased smoking, above and beyond other symptom clusters (e.g. effortful avoidance; Cook et al., 2009; Greenberg et al., 2012) . Further, other work has demonstrated that emotional numbing is associated with diminished appetitive functioning (i.e. low levels of positive affect; anhedonic symptoms) among those receiving treatment for PTSD (Kashdan et al., 2006) . Thus, during periods of abstinence, the incentive value of smoking and corresponding selfcontrol abilities to resist smoking may dramatically increase as persons experiencing symptoms of posttraumatic stress may be motivated to engage in smoking to overcome emotional blunting (Cook et al., 2007) .
The present investigation has several limitations and related future directions that warrant further discussion. First, one should consider the timing of assessments when interpreting study findings. Specifically, symptoms of posttraumatic stress as well as smoking outcome expectancies were assessed at the baseline session, and thus, preclude definitive conclusions regarding temporal order or causal relations. Furthermore, self-report measures were not collected during the delay or self-administration period. Although this type of approach was intentionally selected to minimize the disruption of natural smoking processes, it nonetheless limits our knowledge about factors precipitating the decision to smoke. Past reports employing the analogue smoking lapse task have demonstrated that during the ad libitum period emotion ratings begin to change once the decision to start smoking has been made, even in the absence of actual smoking (McKee et al., 2011) . Thus, future research may benefit from incorporating selfreport measures during the delay and/or self-administration period, which may provide a more nuanced understanding of the studied variables.
Second, several of the constructs examined within this investigation relied on self-report methodologies (e.g. smoking outcome expectancies). To address this concern, future research could use alternative assessment methodologies that incorporate multi-method approaches. For instance, to increase validity, future studies may choose to use experimental cognitive methodologies that tap both strategic and automatic aspects of psychological processes (e.g. outcome expectancies predicting attentional biases for emotional-relevant stimuli). Related to this limitation, the present study employed self-reported symptoms of posttraumatic stress; however, the content of an index trauma and/or the diagnostic criteria for PTSD were not specifically assessed. Although studies have examined the severity of posttraumatic stress symptoms in non-clinical samples that may not have specifically experienced a Criterion A traumatic event (Cameron et al., 2010; Coneybeare et al., 2012) , failure to empirically categorize a traumatic event precludes the ability to directly relate such symptoms to PTSD. That is, the non-specificity of several of the symptoms (e.g. irritability, sleep disturbance), suggests that this measure could be tapping into general mood or anxiety symptoms, rather than posttraumatic stress symptoms. Therefore, replication of these findings in clinical populations formally diagnosed with PTSD via clinician-administered structured interviews may be an important next step.
Third, we controlled for a wide range of potential variables that could influence tobacco abstinence effects. However, it is possible that other factors not assessed or experimentally controlled for (e.g. caffeine use) may impact these processes, which should be addressed in future work. Finally, the sample was comprised of non-treatment seeking smokers. While the goal of the present study was to examine the impact of posttraumatic stress symptoms on abstinence-induced exacerbations in nicotine withdrawal and negative affect as well as lapse behavior, it is unclear whether these findings would generalize to those undergoing a cessation attempt. To offset this concern, the present study utilized monetary compensation to provide an incentive for not smoking and to increase the likelihood of detecting effects of posttraumatic stress symptoms on the relative reinforcing value of nicotine. However, to rule out potential self-selection bias and increase the generalizability of these findings, it will be important for researchers to extend these findings to populations with expressed interest in quitting smoking.
Despite these limitations, the present findings offer insight into possible mechanisms potentiating smoking among persons experiencing symptoms of posttraumatic stress. Namely, holding the belief that smoking is an effective strategy for managing negative emotional states, particularly in the context of acute tobacco deprivation, may amplify the effects of nicotine withdrawal and negative affect. This study also adds to the growing literature suggesting that smokers with posttraumatic stress symptoms may smoke in such a way as to maximize the delivery of nicotine (Beckham et al., 1997; McClernon et al., 2005) . From a clinical perspective, these results highlight the application of integrated PTSD-smoking cessation treatment which addresses common mechanisms underlying this comorbidity (Feldner et al., 2013) .
